John Woodland (Woody) Hastings, Paul C. Mangelsdorf Professor of Natural Sciences and Professor Emeritus, Harvard University, died at home on August 6, 2014 after a long battle with idiopathic pulmonary fibrosis. He was 87. To those who worked with Woody, he was a personality larger than life. Woody infected those around him with his love of science, his curiosity, and his view that although what we do is of critical importance, it is not work but fun. Woody's professional life, his personal life, and his hobbies were a jumble to be mixed and enjoyed. The title of this Retrospective is an update of a lecture he gave in 2000 at the meeting of the Society for Research on Biological Rhythms, entitled "Fifty Years of Fun" (1) . Woody had a reciprocal loyalty to his mentees: all caring deeply about each other's professional and personal lives. This was encapsulated in the last emails from Woody to one of us (E.P.G.) just a few weeks before his death: "What is the correct and detailed story of the term 'quorum sensing' and may I use it in a lecture? Breathless as I am." And of course he added, "I am sorry to hear that your daughter is still having a hard time; where is she living?"
After 
Woody the Scientist
Woody was fascinated by all things luminescent. He sought to elucidate the biochemistry of luminescence in a variety of creatures. In his effort to understand the bacterial enzyme responsible for light production in certain marine bacteria, Woody found that the enzyme was made only in the very late stages of bacterial culture growth. At the same time, one of us (K.H.N.), then a graduate student at the University of Chicago, had come to the same conclusion. K.H.N. joined Hastings as a postdoctoral and they teamed up with others in Woody's group to derive the "autoinducer hypothesis." They arrived at the conclusion that marine bacteria, like Vibrio fischeri, self-produced an inducer that accumulated over culture growth. When sufficient amounts of this so-called autoinducer had accumulated, it would activate expression of the genes for luminescence. To say the least, this idea that essentially the bacterial cells were in communication with each other was met with skepticism. Continued work on the nature of the autoinducer and the genetics of this system bore out the beautiful microbial physiology experiments executed in the Hastings laboratory. Quorum sensing and bacterial cell-cell communication have proven to be broadly distributed in the bacterial world; its discovery and its name have been viewed as the foundation of a paradigm shift in microbial biosciences (2) . No longer do we view bacteria as loners out for only themselves: now we understand that bacteria are social and that social interactions are an important part of their lives.
Luminescence is an example of convergent evolution. The light produced by bacteria, fireflies, and "phosphorescent" algae is from luciferases: enzymes that are unrelated to each other and use different substrates for the light-emitting reactions. As a postdoctoral fellow at The Johns Hopkins University, Woody worked on the biochemistry of firefly luminescence. His source of biological materials was from local children to whom he paid a penny a piece for fireflies. After moving to the faculty at Northwestern University in 1953, Woody became interested in luminescence of dinoflagellates, like the red tide algae. What was the biochemistry for their light production? Of course the observer and naturalist noticed that the dinoflagellate Gonyaulax, his model organism, produced light during the night, and when the cells were in constant illumination conditions, the Woody Hastings (1927-2014). Photo courtesy of E. Peter Greenberg.
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bioluminescence occurred on an approximately 24-hour cycle. These simple algae had a circadian rhythm and their bioluminescence served as a tractable way to monitor circadian phenomena. Luminescence emission could "report" the status of the circadian clock in populations-or even single cells-of Gonyaulax. Woody's laboratory was the leader in the biochemical dissection of the pathways by which the clock regulated this luminescence output. Inspired by Woody's work on the endogenous bioluminescence of Gonyaulax as a probe to track clocks, other researchers later applied the idea of bioluminescent reporters of circadian phenomena by genetically inserting foreign luciferases, the synthesis and degradation of which was regulated by the clock, thereby making rhythmically glowing creatures.
One cannot convey a sense of Woody's scientific operation without a mention of Thérèse Wilson, a senior research associate who conducted independent research on chemiluminescence in Woody's laboratory for 40 years. In addition to coauthoring many research papers, Woody and Thérèse published an exquisite book together in 2013, just before Thérèse lost her life to cancer. This book, Bioluminescence: Living Lights, Lights for Living (3), captures their amazement of all things luminescent.
Woody the Teacher
Woody's infectious love for science and for luminescence served him well in the classroom. Together with his luminescent creatures, Woody could capture the imagination of students at any age. Woody piqued the interest of a multitude of Harvard undergraduates in the classroom, and he was a major influence at the famous Woods Hole Marine Biological Laboratories summer course program. Woody was among the early founding instructors in the famous Physiology summer course, and later helped to initiate the now equally famous summer course in Microbial Diversity. For Woody, Woods Hole was a scientific playground in the best sense of the term. One could be alongside his sailboat Luciole, digging clams in waist-deep water, when Woody would start in on details of an experiment finished just that afternoon, and press on about what to do next: it was a 24-hour creativity zone. Woody's influence on Harvard students extended from the classroom to his laboratory, and beyond. Woody and his late wife Hanna served as resident Masters at Harvard's North House from 1976 to 1996, where they guided Harvard undergraduates on their life's journeys.
We first came to know Woody Hastings as a mentor. Although his style was not for everyone-and not for the faint-of-heart-it served many of his successful trainees extremely well. Woody was not wedded to any particular discipline: he sought only scientific truth. Thérèse Wilson explained his style to frustrated new postdoctoral fellows trying to adjust, as "a free exchange of ideas without daily supervision. He lets people blossom."
Woody strongly believed that his work should be focused on fundamental scientific discovery and that practical applications were the work of others. His belief is borne out by the fact that his fundamental understanding of the biochemistry of luminescence has led to many practical applications. Woody's fundamental research earned him many awards and honors, including election to the National Academy of Sciences.
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